We have measured the power spectrum of the intensity Auctuations of light transmitted by a FabryPerot interferometer when the input field is the real Gaussian field. The real Gaussian field is a field characterized by real, random (Gaussian) amplitude Auctuations. The bandwidth of the real Gaussian field was varied, taking on values less than that of the interferometer, as well as greater. Comparisons of the measured spectra with calculated spectra are quite satisfactory. Of special interest is a feature in the spectra centered at the laser-interferometer detuning frequency.
INTRODUCTION
Laser-bandwidth effects on nonlinear-optical processes have been of growing interest for the past two decades, but recently systems that are inherently linear in their response to the electromagnetic wave have shown interesting laser-bandwidth effects as well. These linear systems become interesting when higher-order correlation properties of the system are involved. An example of this is the fluctuations (rather than just the average value) of fluorescence from a linear atomic system interacting with weak laser radiation. Observations [1, 2] of an unusual dependence of fluorescence fluctuations on laser detuning from resonance with the atoms motivated several theoretical works [3 -5] . Recent measurements of the variance [6] and of the spectrum [7] of these Auctuations when the atom is excited by a phase diffusing laser field are in good agreement with theory. In this paper, we discuss measurements of the spectrum of Auctuations of laser light transmitted by a Fabry-Perot interferometer when the input field undergoes random amplitude fluctuations.
The field is described by the model known as the real Gaussian field. The Fabry-Perot interferometer is a linear system for all intensities used in this work, and measurements are in excellent agreement with calculations [8] .
EXPERIMENTAL TECHNIQUE Generation of the real Gaussian field has been discussed in detail in a previous publication [9] . The field is of the form E(t) =E(t)e where coL is a constant frequency. The amplitude s(t) is a Gaussian random process with an average value of zero; i.e. , it is positive as often as it is negative. This field is generated by modulating the output of highly stabilized cw tunable dye laser using an acousto-optic modulator (AOM). The AOM is driven by a rf signal whose amplitude is also a real Gaussian process. Laser bandwidths from 1 The transmitted-field spectrum should be expected to exhibit two maxima, one at the laser frequency, the other at the cavity resonant frequency. The intensity spectrum, therefore, consists of peaks with maxima at zero frequency corresponding to each of these peaks beating against themselves, and also a peak centered at the detuning frequency resulting from the two peaks of the field spectrum beating against each other. These are illustrated in Fig. 5 , where we have plotted each term in Eq. (3) for a laser of width 9.0 MHz, a cavity of width 11. 5 MHz, and a detuning frequency of 30 MHz. The first and last terms in Eq. (3) are Lorentzian in shape, and have widths equal to twice the laser width and twice the cavity width, respectively. These terms correspond to curves b and c in Fig. 5 (27) and (28) of that work. We also remark here that Eq. (27) and (28) with frequency slightly faster than the calculated results, which we attribute to the spatial averaging and the frequency response of the detection system. Figure 6 shows the frequency response of the random-modulation system. This was measured by single-tone modulating the field amplitude at a frequency v, suppressing the carrier, removing the interferometer, and measuring the amplitude of the current generated by the photodiode at the frequency 2v . Using the frequency response shown in Fig. 6 to adjust our data actually overcompensates at high frequencies. That this correction does not apply perfectly is not surprising since no account is taken of the effect of the Fabry-Perot interferometer on the transmission of a field with imperfect spatial coherence. The spatial coherence of the real Gaussian field was discussed earlier in the context of the laser intensity band shape. Nevertheless, the correction factor is of the proper order to explain the difference between the data and calculated curves. The data for a laser width of 4.8 MHz shows at higher frequencies a contribution from the noise level of the spectrum analyzer.
In Fig. 7 we show the amplitude of the power spectrum at zero frequency versus detuning for the data. The curves represent the calculated amplitudes. Each curve and data set has been normalized to a peak value of 1. In this appendix we discuss a simplification of the derivation and the results of Ref. [8] for the intensity correlation function of the field transmitted by a FabryPerot interferometer when a thermal field or a real Gaussian field is incident upon it. Each field is represented by Eq. (1) , where c,(t) is a real Gaussian variable for the real Gaussian field, and a complex variable for the thermal field. In the latter case we represent e(t) as s'(t)+ iE"(t), where c'(t) and E", (t) are each real Gaussian processes, independent of each other but of the same spectral density. After being transmitted by the interferometer, the spectral density of E(t) is modified, but (A6) Equation (A4) represents a significant simplification over the procedure outlined in Ref. [8] . Each of the secondorder correlation functions in (A4) involve a product of two infinite summations of the field given by (A2). This summation can be simplified by regrouping terms according to their order in R, and the input field amplitude correlation functions evaluated using &e'(t+r)s(t)&/
